Abstract. A homology theory of Banach manifolds of a special form, called FSQLmanifolds, is developed, and also a homological degree of FSQL-mappings between FSQLmanifolds is introduced.
where C(∆ p ) is independent of r for r > r(∆ p ). Now we shall give definitions of FSQL-manifolds and of FSQL-mappings between FSQL-manifolds. LetX be a Banach manifold and {X p },X p−1 ⊂ X p , p = 1, 2, . . . , be a system of open sets coveringX, i.e.X = X p . Let ξ p = (X p , ϕ p , V p ) be an affine bundle, ∆ p be a bounded domain in X p and ϕ p :X p → ∆ p be a homeomorphism. In this case, (φ p ,X p ) is called a linear chart (L-chart) onX. We shall say that a linear structure (L-structure) is introduced onX p if the conditions above are satisfied. If an L-structure is defined onX p+1 , then obviously it is also defined onX p (as an induced structure). Ifφ p :X p → ∆ p ,φ p :X p → ∆ p , p , p ≥ p, are two Lstructures onX p , then the transition functionsφ p •φ −1 p : ∆ p → ∆ p and ϕ p •φ −1 p : ∆ p → ∆ p arise. Let us suppose that they are FSQL-mappings between ξ p = (X p , ϕ p , V p ) and ξ p = (X p , ϕ p , V p ). In that case, we shall say that the two L-structures onX p are equivalent. Definition 2.4. A class of equivalent L-structures onX p is called an FSQL-structure onX p .
Obviously, an FSQL-structure onX p+1 induces an FSQL-structure oñ X p . An FSQL-structure onX p is said to be coordinated with an FSQLstructure onX p+1 if it coincides with the induced structure. 
is an FSQL-mapping between the domains of the affine bundles ξ p and η m .
3. L-homology theory of affine bundles. Singular theory. First, note that the simplicial theory of (n, k)-simplexes is available in [3] , it is similar to the finite-dimensional case.
Let H be a real Hilbert space, H k be a linear subspace of codimension k (k ≥ 0) and σ n be a Euclidean n-simplex. We will name the Cartesian product σ n × H k a Hilbertian simplex of bi-dimension (n, k) and we will denote it by σ k n , that is, σ k n = σ n × H k . We will consider σ k n to be oriented if σ n is oriented. In this case, the orientation on σ n is taken to be the orientation on σ k n . From this point on, we will consider σ k n to be oriented.
It follows from this definition that each singular (n, k)-simplex f k n induces some finite-dimensional mapping between the base spaces σ n and V p (p = p + k) of these bundles. Definition 3.2. A finite formal linear combinationc k n = i g i · f k n,i of singular (n, k)-simplexes in ξ p with coefficients g i ∈ Z, where Z is the ring of integers, is called a singular (n, k)-chain in ξ p .
We will denote byC k n (X p ) the set of all singular chains in ξ p of bidimension (n, k). Obviously, it is an Abelian group under addition of chains. It is a free group.
and we extend it toC k n (X p ) by additivity. Moreover,
is the (n−1, k)-boundary of the simplex σ k n , which is located opposite vertex i. The proof is similar to the finite-dimensional case. Analogously to the finite-dimensional case, one can define the groups Ker∂ k n , Im∂ k n+1 andH k n , i.e. the groups of (n, k)-cycles, (n, k)-boundaries and the (n, k)-homology group (see [3] ). However the theory of relative homology of ξ p , which is introduced in the following section, is more interesting.
The relative L-homology of an affine bundle
It follows from this definition that the sum of relative (n, k)-cycles homologous to zero is also homologous to zero. Therefore the set of relative (n, k)-cycles homologous to zero forms a subgroup of the group of relative (n, k)-cycles. Now we define the concept of "support" of a singular simplex. Let f k n be a singular simplex in X p . By definition, it induces a bimorphism between σ n × H k and some
n : its base space σ n is itself an affine bundle with base space σ n and fiber H k −k , n = n + (k − k), which is the Euclidean (k − k)-space. As σ n is convex, one can represent σ n in the form of a Cartesian product: σ n = σ n × H k −k . Therefore the bundle σ k n is also a Cartesian product, i.e. σ k n = σ n × H k , where H k is a subspace of H of codimension k . Now we divide σ n into n -prisms σ n ,j , j = 0, ±1, ±2, . . ., with bases σ n ( 2 ). Let us choose the orientation of one (n , k )-prism σ k n ,j = σ n ,j × H k arbitrarily and coordinate orientations of other (n , k )-prisms with it. Then any two neighboring prisms will induce opposite orientations on the common edge. Obviously, it is possible to divide σ n into n -prisms so that the restriction of each of the mappings f k n to a unique σ n ,j × H k contains the intersection of f k n (σ k n ) with ∆ p ; this is possible because of the linearity of each f k n on H k α , the uniform continuity of f k n in α, and the boundedness of ∆ p . In this case all the other analogous restrictions will be outside of ∆ p . Thus, we can give the following
3 it follows that there can be different (n , k )-supports of a singular (n, k)-simplex. But obviously, the difference of two (n , k )-supports of f k n is homologous to zero relative to X p \ ∆ p .
Analogously, we shall say that a chainc
Obviously with the help of the above construction one can construct an (n , k )-support of the chainc k n for any n > n , k > k , where n − n = k − k.
( 2 ) For example, in the case of n = 1 and k − k = 1 the base space σ n , n = 2, can be represented in the form of an infinite band. The line segment which defines the width of this band is σn. Having divided this band into segments, we will obtain rectangles-prisms σ n ,j , j = 0, ±1, ±2, . . . , with bases σn.
One can represent each prism σ n ,j , j = 0, ±1, ±2, . . ., in the form of σn ×I k −k , where
Remark. In view of the aforementioned construction, from this point on we will suppose that all simplexes f k n ,i ofc k n are bimorphisms between σ n × H k and ξ p = (X p , ϕ p , V p ).
Letc k n be a singular cycle relative to X p \ ∆ p andc k n be its (n , k )-support. Let us orient each simplex ofc k n so that two simplexes which have a common edge induce opposite orientations on this common edge. Theñ c k n is also a singular cycle relative to X p \ ∆ p . Thus the relative cyclec k n is oriented (in two possible ways).
Obviously, two supports of a relative cyclec k n of the same bi-dimension are homologous to each other relative to X p \ ∆ p .
Lemma 4.4. Ifc k n is a singular cycle relative to X p \ ∆ p , then for every l > 0 its (n + l, k + l)-supportc k+l n+l is also a singular cycle relative to X p \ ∆ p , and if an (n + l, k + l)-supportc k+l n+l ofc k n is a singular cycle relative to X p \ ∆ p for some l > 0, thenc k n is also a singular cycle relative to
Indeed, asc k n is a singular cycle relative to
Because of the definition of a support of a chain and the construction of the prism, the boundary of the (n + l, k + l)-supportc k+l n+l also belongs to X p \∆ p for every l > 0. For the proof of the second statement of this lemma, it is enough to apply the construction from the definition of the support of a function in reverse order.
In this case one can construct an (n + l + 1, k + l)-supportc In view of Lemmas 4.4 and 4.5 we can give a new definition of homology to zero, which is equivalent to the previous one. 
Calculation of relative
Before proving the theorem we state two relevant lemmas.
Hilbertian (n, k)-simplex and s : σ n → σ k n be a continuous section of σ n × H k . Let us consider the n-chainc n = g i · f n,i in V p 0 ,p 0 +k , where
In other words,c n is the projection (by means of ϕ p 0 ,p 0 +k ) of the chainc k n onto V p 0 ,p 0 +k .
Lemma 5.2.c k n is a cycle relative to X p 0 \ ∆ p 0 if and only ifc n is a cycle relative to
Recall that the affine bundle ξp 0 is embedded in a Banach space E1.
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wherec n+1 ,c n andd n are the projections (by means of ϕ p 0 ,p 0 +k ) of the chainsc k n+1 ,c k n andd k n onto V p 0 ,p 0 +k , respectively. The converse implication is self-evident.
Proof of Theorem 5.1.
, andc n be the projection ofc k n onto V p 0 ,p 0 +k . By Lemma 5.2,c n is a cycle relative to
1) Let n = p 0 +k. Then, as is known from the theory of finite-dimensional homology,c
Remark. Actually we proved that
for every integer k ≥ 0 ( 6 ).
6. L-homological degree of an F SQL-mapping between F SQLmanifolds. We shall consider a simpler case for the definition of L-homological degree of FSQL-mappings between FSQL-manifolds.
We will suppose that 1) The FSQL-manifoldsX,Ỹ are embedded in the Banach spaces E x , E y with the norms · x , · y , respectively.
2) The mappingsφ p ,φ −1 p ,ψ m ,ψ −1 m are uniformly continuous. 3)f :X →Ỹ is an FSQL-mapping which satisfies an a priori estimate
where Φ is some positive monotone function.
For simplicity, suppose that Φ is the identity mapping. Let us consider the equation
Under condition (6.1), all the solutions of (6.2) belong toX R 0 =X ∩B x (R 0 ), where B x (R 0 ) is the open ball in E x of radius R 0 = y 0 y with center at zero. According to the definition of an FSQL-manifold,
and according to the definition of FSQL-mappings between FSQL-manifolds,
Let p and m be numbers for which all the above mentioned conditions are satisfied. Then to define the degree off at the point y 0 ∈Ỹ we can consider the restriction off toX p . Asφ p andψ m are homeomorphisms, equation (6.2) holds inX R 0 if and only if the equation
According to the definition of FSQL-manifolds, f p,m is an FSQL-mapping between the affine bundles ξ p and η m . Let {f p,m,r } be a sequence of FSLmappings which is uniformly convergent to f p,m on ∆ p . Let us consider the We will search for its solutions inφ p (X R 0 ),
is the open ball in E y of radius R 0 with center at zero. Thereforef is a mapping of pairs (X,X \ B x (R 0 )) and (Ỹ ,Ỹ \ B y (R 0 )), and f p,m is a mapping of pairs
By the definition of FSQL-mapping,
for sufficiently large r. As the L-chartsφ
for a proper choice of δ 1 . Therefore f p,m,r will be a mapping of pairs (∆ p , ∆ p \φ p (X R 0 )) and (Ω m , Ω m \ψ m (Ỹ R 0 −δ )) for sufficiently large r, wherẽ
and for any i, f k r+k,i : σ r+k × H k → ξ p where ξ p = (X p , ϕ p , V p ), and f p,m,r : ∆ p → Ω m is an FSL-mapping which satisfies the above mentioned conditions. One can construct an affine bundle ξ p,ν , ν ≥ r, which is a common division of ξ p,r and ξ p . Let us take an (r + ν, ν)-support ω ν r+ν = g i · f ν r+ν,i ofω k r+k . Then there exists a singular chainc ν r+ν = g i · (f p,m,r • f ν r+ν,i ). By Lemma 4.4,ω ν r+ν is a relative cycle. As f p,m,r is a mapping of the above-mentioned pairs,c ν r+ν is also a relative cycle, i.e. c ν r+ν 
Let us prove that N is compact. First, we shall prove that N r is compact. For this purpose we will construct its finite ε-covering. Let u 0 ∈ N r and B 1 (u 0 , ε) the ball in E 1 of radius ε with center at u 0 . Let us consider the function
where X p,α is the fiber of the subbundle ξ p,r = (X p , ϕ p,r , V p,r ) above α ∈ V p,r and f p,m,r,α is the restriction of f p,m,r to X p,α . It is continuous in ϕ p,r (φ p (X R 0 )). Let C be the constant from Definition 2.3. Then for u ∈ X p,α 0 \ B 1 (u 0 , ε),
As u − u 0 1 > ε we have P u 0 (α 0 ) > ε/C. Then there exists a neighborhood U (α 0 ) in which
Let us denote the last difference by A. As the family {f p,m,r,α } of affine mappings is uniformly continuous in α ,
where u τ ∈ N r , and ρ r (α , α 0 ) is a metric on V p,r . Then
So, the neighborhood U (α 0 ) contains a ball W (α l ) = {α | ρ r (α , α l ) < λ} of some radius λ, where λ depends only on ε. Therefore there exists a finite covering of the bounded finite-dimensional set ϕ p,r (N r ) by balls W (α l ):
. Then the balls B 1 (u l , ε) form an ε-covering of the set N r , as for u / ∈ B 1 (u l , ε), u / ∈ N r because of (6.5). Now we will prove that N is compact. Let 
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